This device provides a way to charac- 
terize the performance of victim detect- 
ing radars objectively and quantitatively. 
It dramatically reduces the cost of test- 
ing in multiple-victim scenarios. The 
programmable victim simulator can be 
used to assess the sensitivity of the radar 


accurately, and can be placed for long 
periods of time in environments that 
would be unsafe for a human subject 
(e.g., buried for 24 to 48 hours in flow- 
ing mud, or within a burning building) . 

This work was done by James P. Lux and 
Salman Haque of Caltech; Anthony Vong of 


Columbus; and James Gill, Anand Gowda, 
and Susan Milliken of Reel EFX, Inc. for 
NASA’s Jet Propulsion Laboratory. Further 
information is contained in a TSP (see page 
1). NPO-48793 


Hydrometeor Size Distribution Measurements by Imaging 
the Attenuation of a Laser Spot 

Measurement of the DSD’s second moment is made by way of the Beer-Lambert law. 


John F. Kennedy Space Center, Florida 

The optical extinction of a laser due 
to scattering of particles is a well-known 
phenomenon. In a laboratory environ- 
ment, this physical principle is known as 
the Beer-Lambert law, and is often used 
to measure the concentration of scatter- 
ing particles in a fluid or gas. This 
method has been experimentally shown 
to be a usable means to measure the 
dust density from a rocket plume inter- 
action with the lunar surface. Using the 
same principles and experimental 
arrangement, this technique can be ap- 
plied to hydrometeor size distributions, 
and for launch-pad operations, specifi- 
cally as a passive hail detection and 
measurement system. 

Calibration of a hail monitoring sys- 
tem is a difficult process. In the past, it 
has required comparison to another 
means of measuring hydrometeor size 
and density. Using a technique recently 
developed for estimating the density of 
surface dust dispersed during a rocket 


landing, measuring the extinction of a 
laser passing through hail (or dust in the 
rocket case) yields an estimate of the sec- 
ond moment of the particle cloud, and 
hydrometeor size distribution in the ter- 
restrial meteorological case. With the ex- 
ception of disdrometers, instruments 
that measure rain and hail fall make in- 
direct measurements of the drop-size 
distribution. Instruments that scatter mi- 
crowaves off of hydrometeors, such as 
the WSR-88D (Weather Surveillance 
Radar 88 Doppler) , vertical wind profil- 
ers, and microwave disdrometers, meas- 
ure the sixth moment of the drop size 
distribution (DSD). 

By projecting a laser onto a target, 
changes in brightness of the laser spot 
against the target background during 
rain and hail yield a measurement of the 
DSD’s second moment by way of the 
Beer-Lambert law. In order to detect the 
laser attenuation within the 8-bit resolu- 
tion of most camera image arrays, a min- 


imum path length is required. Depend- 
ing on the intensity of the hail fall rate 
for moderate to heavy rainfall, a laser 
path length of 100 m is sufficient to 
measure variations in optical extinction 
using a digital camera. For hail fall only, 
the laser path may be shorter because of 
greater scattering due to the properties 
of hailstones versus raindrops. A pho- 
todetector may replace the camera in 
automated installations. 

Laser-based rain and hail measure- 
ment systems are available, but they are 
based on measuring the interruption of a 
thin laser beam, thus counting individual 
hydrometeors. These systems are true dis- 
drometers since they also measure size 
and velocity. The method reported here 
is a simple method, requiring far less pro- 
cessing, but it is not a disdrometer. 

This work was done by John Lane of EASI 
for Kennedy Space Center. Further informa- 
tion is contained in a TSP ( seepage 1 ). KSC- 
13753 


NASA Tech Briefs, September 2013 


7 


